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Reply to the Editor: 
We congratulate Carotti and colleagues on their suc- 
cessful surgical approach to patients with isomeric left 
appendages. In our experience, when considering options 
for reparative operations in patients having visceral het- 
erotaxy, it is the abnormal systemic and pulmonary venous 
connections, as well as the extent of ventricular malfor- 
mations associated with atrioventricular septal defect or 
double-inlet atrioventricular connections, that have been 
the major determinants of success. In this light, we agree 
with Dr. Carotti's group that it is essential to describe all 
morphologic features present by means of logical methods 
of analysis. We admit that our use of the term "corrected 
TGA" was morphologically inappropriate. Indeed, we 
subsequently excluded these cases from the material 
analyzed in our review of cases of congenitally corrected 
transposition i which the so-called ouble switch proce- 
dure was used) The malformed hearts with visceral 
heterotaxy should have been described as being physio- 
logically similar but anatomically distinct from those with 
discordant atrioventricular nd abnormal ventriculoarte- 
rial connections, the presence of isomeric appendages 
clearly ruling out the possibility of discordant connections 
across the atrioventricular junctions. We should remind 
our colleagues in Rome, nonetheless, that the series of 
patients on whom we did report simply reflected our own 
experience of hearts with isomeric left appendages in 
which wewere able to achieve anatomic repair. 
We should also remind them that, although sequential 
analysis is essential to provide a precise understanding of
the cardiac morphology, they should be aware that the 
method proposed by Van Praagh is not the only approach, 
nor necessarily the most appropriate. Indeed, the exquis- 
ite brevity provided by Van Praaghian codifications do not 
always produce clarity. 2 Thus, although Dr. Carotti and 
colleagues recommend the use of the codifications 
{A,L,L} and {A,D,D}, these codes do not necessarily 
express the morphologic features with the precision that 
comparable codes such as {S,L,L} and {I,D,D} might. 
Neither exact atrial arrangement (situs) nor the patterns 
of venoatrial connections are precisely indicated by the 
letter A. In this regard, Dr. Carotti and colleagues must 
surely be aware that Dr. Van Praagh and his colleagues 3' 4 
have recently suggested that all malformed hearts be 
classified, on the basis of venoatrial connections , into 
groups of either situs solitus or situs inversus. Dr. Van 
Praagh's group, therefore, might no longer recognize an 
ambiguous nature for atrial situs. The suggestion that all 
cases fall into usual or mirror-image groups, nonetheless, 
has not been borne out by our most recent experience. 5 
On the basis of our findings, we consider it essential to 
take note of both the morphology of the atrial chambers, 
according to the pattern of the appendages, and the 
precise venoatrial connections. Only in this light can 
equally important features such as ventricular topology 
properly be interpreted. 
When striving to achieve optimal surgical results, it can 
be important not only to recognize the morphology en- 
capsulated by codes such as {A,D,S}, but also to take into 
account he more detailed features, such as the surgical 
anatomy of the coronary circulation and the precise 
structure of the atrioventricular valves. In this respect, our 
studies have shown these features to be markedly abnor- 
mal in the setting of visceral heterotaxy. 6' 7 The findings 
derived from these investigations, together with more 
precise diagnosis based on complete sequential segmental 
analysis, might promote still better surgical strategies and 
results in the future. We hesitate to attempt o state 
categorically atthis time our precise indications for biven- 
tricular repair in patients with visceral heterotaxy. 
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Microembolization during coronary artery 
bypass grafting 
To the Editor: 
The article "Microemboli During Coronary Artery By- 
pass Grafting" by Clark and associates 1 discusses the 
genesis and effects on outcome of cerebral microemboli 
that occur during cardiopulmonary b pass. The authors 
used transcranial Doppler ultrasonography to monitor the 
incidence of cerebral microemboli and observed that the 
greatest number of microemboli occurred as a result of 
cardiac manipulation, removal of a partial crossclamp 
during construction of the proximal anastomoses, cannu- 
lation, and "unknown" causes, listed in descending order 
of incidence. In the published iscussion of this article, the 
method used for venting the left ventricle and the likeli- 
hood that the incidence of microemboli was related to the 
method of venting were questioned. The author replied 
that multiple methods were used, ranging from "none, to 
venting the pulmonary artery, to occasionally venting the 
left atrium. It was rare to vent the left side of the heart, 
however." 
My purpose is to draw attention to the "unknown" 
causes of microembolism and to suggest that the method 
of venting could affect he incidence of microembolism. In
1987, Robicsek and Duncan 2described conditions in the 
vented heart that facilitated retrograde air embolism 
through coronary arteriotomies made during coronary 
artery bypass operations. 13 supported their conclusions 
and have since studied my own population of patients 
having coronary artery bypass operations with reference 
to the presence or absence of air in the left ventricle 
before the ventricle was permitted to eject. 
All procedures were performed with intermittent ante- 
grade or antegrade-retrograde infusion of cold oxygen- 
ated crystalloid cardioplegic solution with venting of the 
left side of the heart hrough the aortic root. Proximal and 
distal anastomoses were performed with a single period of 
aortic crossclamping. After removal of the crossclamp, 
with the patient in a deep Trendelenburg position, the 
venous return to the heart was partially occluded to allow 
the heart to fill. The elevated apex was penetrated with a 
16-gauge needle and the hole was enlarged by a forceps. 
In a series of 328 patients, air was seen, and sometimes 
heard, to escape from the left ventricle in 33 or 10% of 
these patients. 
Clark and associates used a side-biting clamp for con- 
struction of their proximal anastomoses and a variety of 
venting methods, none of which was specified or studied 
as a separate ntity in their manuscript. If aortic root 
venting was one of the methods they used, air could have 
entered the left side of the heart through the open 
coronary arteriotomy (in one of our patients, air could be 
heard to be sucked into an arteriotomy). The infusion of 
cardioplegic solution directly into a graft may also intro- 
duce air into the left side of the heart by retrograde flow 
into the aorta. If the proximal anastomoses are performed 
with the aorta crossclamped, the interior of the aorta and 
the left ventricle as well (if the aortic valve is open) are 
exposed irectly to the atmosphere. 
It is clear that coronary artery bypass grafting is asso- 
ciated with a small but significant risk of transcoronary or
transaortic entry of air into the left side of the heart. 
Possibly the method of venting in some of the authors' 
patients could have contributed to the incidence of micro- 
embolism listed under "unknown" causes. I continue to 
urge that the left ventricle be regarded to contain air at all 
times in coronary artery bypass grafting and that it be 
evacuated irectly, if possible, before the heart is allowed 
to eject. 
Myles Edwin Lee, MD 
Centinela Hospital Medical Center 
Inglewood, CA 90301 
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Reply to the Editor: 
Dr. Lee is correct in stating that air microembolism can 
occur through open coronary arteriotomies and could 
have contributed to the "unknown" source group. Air 
accumulating in the left atrium or ventricle during the 
operation is not infrequent, as shown by transesophageal 
echocardiographic data and our published data demon- 
strating that lifting the heart to inspect the posterior 
anastomoses was associated with a significant incidence of 
abnormal velocity signals in the right middle cerebral 
artery. 
Venting of the ascending aorta with the vent attached to 
a cardiotomy return roller pump is the most common 
method now used at Allegheny General Hospital. No 
specific transcranial Doppler studies have been performed 
to determine which method of venting results in the least 
amount of postreperfusion microemboli and whether 
